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Abstract: This study aims to investigate the compositional characteristics of fresh Panax notoginseng-derived
exosome-like nanovesicles (PN-ELNs) and their potential therapeutic effects on psoriasis, providing experimental
evidence for plant exosome-based therapeutic strategies to ameliorate psoriasis. PN-ELNs were isolated using
differential centrifugation and characterized for morphology and size distribution via transmission electron

microscopy and nanoparticle tracking analysis. Their compositional profiles and enriched signaling pathways were
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analyzed through integrated lipidomics, proteomics, and small RNA sequencing. The in vitro effects on angiogenesis
in human umbilical vein endothelial cells (HUVECs) and apoptosis in human keratinocytes (HaCaT) were evaluated.
The regulatory effects on lesional symptoms, epidermal hyperplasia, angiogenesis, and immune cell subsets were
observed in an imiquimod (IMQ) -induced mouse model of psoriasis. All animal experiments were conducted
in accordance with the "Regulations on Laboratory Animals" issued by the National Science and Technology
Commission of China and the protocol approved by the Animal Experiment Ethics Committee of Chengdu
University of Traditional Chinese Medicine (approval No. 2020DL-126). Results demonstrated the successful
isolation of PN-ELNs from fresh Panax notoginseng rhizomes, exhibiting a characteristic bilayer membrane
structure with an average diameter of 143.9 nm. Multi-omics analyses identified 30 lipid subclasses, 196 proteins,
and 6 056 miRNAs, with enriched pathways such as oxidative phosphorylation and amino acid metabolism being
closely associated with psoriasis pathogenesis. PN-ELNs significantly inhibited HUVEC angiogenesis and promoted
HaCaT cell apoptosis (P < 0.05). In the psoriatic mouse model, PN-ELNs significantly ameliorated skin lesions
[reduced psoriasis area and severity index (PASI) scores], attenuated epidermal thickening, suppressed angiogenesis,
and modulated the CD47/CD8" immune balance. In conclusion, PN-ELNs exert anti-psoriatic effects through
multi-target mechanisms (inhibiting angiogenesis, promoting keratinocyte apoptosis, and improving the immune
microenvironment). This study provides the first systematic elucidation of the compositional characteristics of
PN-ELNs and their anti-psoriasis potential, offering theoretical support and experimental evidence for developing
novel therapeutic strategies based on plant-derived exosomes.
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Table 1 Psoriasis area and severity index score (PASI)

Score Erythema Scale Incrassation
0 None None None
1 Slight Slight Slight
2 Moderate Moderate Moderate
3 Marked Marked Marked
4 Very marked Very marked Very marked
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Figure 1 Extraction and characterization of Panax notoginseng-derived exosome-like nanovesicles (PN-ELNs). A: Differential centrifuga-

tion extraction; B: Particle size; C: Transmission electron microscope (TEM) morphology
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Figure 2 Lipidomics analysis in PN-ELNs. A: Lipid composition in PN-ELNSs; B: Statistical diagram of Top 10 lipids
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KEGG pathway enrichment
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Figure 4 Analysis of miRNA composition in PN-ELNs. A: Total miRNA sequences; B: GO enrichment; C: KEGG pathway enrichment
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Figure 6 Promoting effect of PN-ELNs on HaCaT apoptosis. A, B: Histogram and IC, fitting curve of HaCaT activity detection by CCK-8;

C, D: Flow cytometry measurement of HaCaT cell apoptosis rate. n =3, x 5. P <0.001, P < 0.000 1 vs control

Y F 2 5 B N 46.01 £ 9.09 ym. % b Tk, PN-
ELNs f¢ 76 #6518 [8] N A 3022 i IMQ 5 5 1 /) BUAR
I IR B2 R 9 BAR 2, HLAS [5) 9K JE (1) PN-ELN's 4% fif %
R
52 HIEINEERM JRIRHCEEAE AN R E RS
M bR, F T VR4S s ThRE SR 95 . W18 8AVB BT R,
control 4 54N 4.1 £ 0.5 mg-g”', model ZH 1) 15 %
9 18.01 + 1.28 mg-g”, H BN A 2 K T control 41, %
AR R B R 2H /) IR S R 4 I8 3 U0 ; PN-ELNs-L
‘4 5 PN-ELNs-H 4 1] 18 455 £ 70 ol v 13.17 + 1.29.
11.61 = 1.42 mg-g", H AT A5 /N T model 4, 4
8G9 %%, 1 BT PN-ELNs 1] Jak 88 AL A% G 92 [ 80, %of
IMQ 7 5 R B /N R RT3

VBT B o () CD4" A CD8' & 40 % R 4e b ik
BETHMELRMREARICE D, 20235 P 0k
NI L3 A UL AR L . CD4Y/CDS  HIEAE -4 4
KT TR I — TR AR, IEH (2 1.4~2.0. Syl
JAG I 45 B 42 7, PN-ELNs 1] DL g& 3 48 8 0 /s B 4
PEPRTTThAEE . WK 8D FTuR, control 41 ¥ CD4"/CD8
N 1.45 +0.37, 1€ IE % 5 ; model 41f] CD4'/CD8" &
2.8 +0.29, KN AL 7L B 2 1) B B G0 0% 1 % 0
PN-ELNs-L #41 fil PN-ELNs-H 41 ff] CD4"/CD8" {8 43 %
221 £03F12.14+0.19, 5 model 7L £ 5, & T
IEHAH . 6B PN-ELNs X 42 J& 95 /0 B (1) e 22 R 5

S 1) e R

wig

PDEV's F AT MUK 26 L& 1 A8 5 1K AL AR 4 %
il g% T 0RT B AR SRR R, FEZR B8 2530 )T BRSR
PRI 7 THI F o Y BRI 5120 ol A = P A
RINSZWREM ] IL-1 RIS, BABLRET D)
R, [R] IS 320 T B VA K 20 L A B S AN A, TG
T b A S TR R U TA) DA E AT 4 4
A A, 1 i R E AR R, 1B S B
(EN=REE SIRREIR R 55 PN A7 AN N ERIANA e IS
ot < Je £ 1l 1) 7 2 D A I A/ O A, AR B R
EAAMR, KIETOLZAER . AT+ PN-ELNs 7]
0o i T A R A A0 R RN 1] P9 AE TMQ
753 A ER 0 /0N B b (e 0 L AR A B BRI 2L e, AR
i 8 0 OF H ) 3R JE R A AR TR (AL O T R
IMQ 5 5 9 #2185 /N B e B Th RE ., 2 gk 412 Ji8

=B R R e = B AR R =B O
2, 6 =Lt AN SN A AT A 2 I R, i =-E it
et K B, R T A R e B TR AR M 45 4, 1T
=R JE B AL BT, 5T R A K A, 2 BE B
K, 200 B 265 R RN IR s A N AE AT Ry B, RO il
A RS T, AP EHRSESWET



< 652 - 252423 Acta Pharmaceutica Sinica 2026, 61(2): 643-654
A B
Control Model PN-ELNs-H 289 ~e~ Control
g T TRILRE = Model
Day 2 ks 4 PN-ELNs-L
w5 24 —¥ PN-ELNs-H
2
Z 221
Q
A T 3
Day 4 201
18 1 1 1 1 1
0 2 4 6 8 10
Time/d
Day 6
C
15- ~@- Control
- Model
2] ~#— PN-ELNs-L
Day 8 2 10+
= —¥- PN-ELNs-H
(23
8
2
@ 5
A
Uy v v v 1
0 5 4 6 8 10
D .
Control Model . Time /d
150 =
§< skekokk
g
.» 3 L
=3 £ 100
e 8
<
PN-ELNs-L PN-ELNs-H g
g EES *
S 50
2
£
=
0 T T T T
RUBI Y & e
o W OV N
¥

Figure 7 The regulatory effect of PN-ELNs on psoriasis skin in mice induced by imiquimod (IMQ). A: External skin of mice on days 2, 4,

6 and 8 and internal skin of mice on day 8; B: Mouse weight change chart; C: Mouse PASI score change chart; D: Mouse skin H&E stained
sections. Scale bar = 20 um; E: Statistical chart of thickening of the epidermis in mice. PN-ELNs-L: 50 mg-kg"'; PN-ELNs-H: 100 mg-kg.
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Figure 8 Immune cell detection and spleen index. A: Mouse spleen. Scale bar = 1 c¢cm; B: Statistical histogram of mouse spleen index;
C, D: Flow cytometry measurement of CD4" and CD8 ratio. n =6, x+s. "P<0.01, ""P <0.001, "P < 0.000 1 vs control
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